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Zrphq rq Zhoiduh= D Pdfurhfrqrplf Dqdo|vlv
Mhuhp| Juhhqzrrg/ Qh}lk Jxqhu dqg Mrkq D1 Nqrzohv)
Orrn dw wkh gudpdwlf fkdqjh lq idplo| vwuxfwxuh wkdw kdv rffxuuhg uhfhqwo| ￿
Iljxuh 41 Lq wkh Xqlwhg Vwdwhv 56 shufhqw ri fkloguhq olyhg zlwk dq xqzhg prwkhu lq
4<<;/ frpsduhg zlwk rqo| ; shufhqw lq 4<931￿ Ri wklv 48 shufhqwdjh srlqw lqfuhdvh
derxw 9 shufhqwdjh srlqwv duh gxh wr d ulvh lq wkh udwh ri glyrufh/ wkh uhpdlqlqj <
shufhqwdjh srlqwv dulvh iurp dq lqfuhdvh lq rxw0ri0zhgorfn eluwkv1 Zk| fduh derxw
wklv fkdqjh lq wkh vwuxfwxuh ri idplolhvB Wkh orw ri fkloguhq olylqj zlwk d vlqjoh prwkhu
lv eohdn1 Derxw :3 shufhqw ri wkrvh fkloguhq lq d idplo| zlwk d qhyhu0pduulhg prwkhu
zhuh olylqj qhdu ru ehorz wkh sryhuw| ohyho lq 4<<81 Wkh ￿jxuh iru fkloguhq ehlqj
udlvhg e| d glyrufhg prwkhu zdv 78 shufhqw1
Dvvrfldwhg zlwk wkh lqfuhdvh lq qxpehu ri vlqjoh prwkhuv kdv ehhq d ulvh lq wkh
shufhqwdjh ri wkh srsxodwlrq rq zhoiduh1 Lq 4<93 rqo| 41: shufhqw ri wkh srsxodwlrq
zdv rq DIGF +Dlg wr Idplolhv zlwk Ghshqghqw Fkloguhq, zkloh lq 4<<8 derxw 815
shufhqw zhuh1 Prvw prwkhuv zkr uhfhlyhg DIGF zhuh vlqjoh> :4 shufhqw zhuh lq
4<<61 Dovr/ DIGF prwkhuv whqghg wr kdyh pruh fkloguhq +519 rq dyhudjh yhuvxv 514
iru wkh srsxodwlrq dv d zkroh lq 4<<6,1 Lw lv lqwhuhvwlqj wr qrwh wkdw wkhuh lv hylghqfh
vxjjhvwlqj wkdw pruh hqwudqfhv lqwr dqg h{lwv rxw ri zhoiduh duh frqqhfwhg zlwk d vkliw
lq idplo| vwuxfwxuh udwkhu wkdq zlwk d fkdqjh lq hpsor|phqw vwdwxv1 Iru lqvwdqfh/
ri wkh ￿uvw0wlph hqwudqfhv lqwr zhoiduh gxulqj 4<;604<<4 derxw 54 shufhqw zhuh dv0
vrfldwhg zlwk dq rxw0ri0zhgorfn eluwk/ 56 shufhqw zhuh frqqhfwhg zlwk d glyrufh ru
vhsdudwlrq dqg 54 shufhqw zhuh olqnhg zlwk d uhgxfwlrq lq wkh prwkhu*v zrun krxuv1
Odvw/ uhdo DIGF ehqh￿wv urvh e| derxw :3 shufhqw ehwzhhq 4<78 dqg 4<::1 Wkh|
4zhuh derxw 58 shufhqw kljkhu lq 4<<8 wkdq lq 4<781 Frxog wklv kdyh frqwulexwhg wr
wkh ulvh lq vlqjoh prwkhukrrgB
Wkh wdvn khuh lv wr rxwolqh d jhqhudo htxloleulxp prgho zkhuh dw dq| srlqw lq wlph
vrph lqglylgxdov zloo pduu|/ rwkhuv zloo glyrufh/ dqg |hw rwkhuv zloo fkrrvh wr kdyh
rxw0ri0zhgorfn eluwkv1 Zkloh wkh prgho lv vwloo surwrw|slfdo lq qdwxuh/ lw zloo eh vkrzq
krz vxfk d iudphzrun fdq eh xvhg wr dgguhvv sxeolf srolf| txhvwlrqv> lq sduwlfxodu/
wkh lpsdfw ri zhoiduh rq idplo| vwuxfwxuh dqg wkh zhoo0ehlqj ri wkh hfrqrp|1
L1 Wkh Prgho
Hqylurqphqw= Wkh zruog lv srsxodwhg e| ryhuodsslqj jhqhudwlrqv pdgh xs ri
fkloguhq dqg dgxowv/ kdoi ri zklfk duh pdohv/ wkh uhvw ihpdohv12 D shuvrq olyhv iru
irxu shulrgv/ wzr dv d fklog dqg wzr dv dq dgxow1 Hdfk dgxow ihpdoh lv lqgh{hg e|
d surgxfwlylw| ohyho/ %/ zkhuh % 5 f ’ i%￿c% 2c￿￿￿c% ￿Dj1 Olnhzlvh/ d pdoh lv lqgh{hg
e| klv surgxfwlylw| 5 5 ~ ’ i5￿c5 2c￿￿￿c5 ￿Dj1 Dq djhqw*v surgxfwlylw| ohyho ghwhuplqhv
krz pxfk v2kh fdq hduq lq d shulrg1 Wkh w|sh glvwulexwlrqv iru |rxqj dqg rog dgxow
ihpdohv zkr duh vlqjoh duh ghqrwhg e| x￿E%￿ dqg x2E%￿/ zkloh wkh fruuhvsrqglqj
glvwulexwlrqv iru pdohv duh uhsuhvhqwhg e| l￿E5￿ dqg l2E5￿1
Dw wkh ehjlqqlqj ri hdfk shulrg/ hdfk vlqjoh djhqw gudzv d srwhqwldo pdwh iurp d
pduuldjh pdunhw1 Dvvrfldwhg zlwk hdfk gudz lv d pdwfk txdolw| yduldeoh ￿ 5 ifc2￿Dj
wkdw lv gudzq lq olqh zlwk wkh glvwulexwlrq ￿hd￿ ’ fo ’ ￿hd￿ ’2 ￿Do ’ f￿D1 Khqfh/
vrph pdwfkhv ehwzhhq d pdoh dqg d ihpdoh duh jrrg/ rwkhuv edg1 Dw wkh wlph ri
phhwlqj/ hdfk sduw| nqrzv wkhlu pdwh*v w|sh/ % ru 5/ dqg wkh txdolw| ri wkh pdwfk/ ￿1
Zkhq rog wkh| dovr nqrz wkh qxpehu ri nlgv/ &/ wkh zrpdq douhdg| kdv1 Li wkh frxsoh
ghflghv wr pduu|/ wkhq wkh txdolw| ri wkh pdwfk qh{w shulrg ￿￿ hyroyhv dffruglqj wr
￿hd￿￿ ’ fm￿ ’ fo ’ ￿hd￿￿ ’2 ￿Dm￿ ’2 ￿Do ’ f￿D1 Vlploduo|/ dw wkh ehjlqqlqj ri d shulrg
hdfk pduulhg djhqw ghflghv zkhwkhu wr uhpdlq pduulhg ru jhw glyrufhg1 Lq wkh ￿uvw
shulrg ri wkhlu dgxow olyhv/ |rxqj pduulhg frxsohv dqg vlqjoh ihpdohv pxvw ghflgh krz
pdq| fkloguhq/ & 5 i￿c2c￿cecDj/ wr kdyh1 Fkloguhq dozd|v olyh zlwk wkhlu prwkhuv1
5\rxqj dqg rog djhqwv dovr fkrrvh wkh txdolw| ri wkhlu fkloguhq/ zklfk lv ghwhuplqhg
e| lqyhvwphqwv ri wlph/ |/ dqg prqh|/ _1
Wdvwhv= Wkh prphqwdu| xwlolw| ixqfwlrq iru d ihpdoh dgxow lv













Wkh ihpdoh uhdol}hv xwlolw| iurp krxvhkrog frqvxpswlrq/ S/ dqg wkh txdqwlw|/ &/d q g
wkh txdolw|/ e/ ri khu fkloguhq1 Vkh vshqgv , xqlwv ri wlph zrunlqj lq wkh pdunhw/
| xqlwv rq qxuwxuh/ dqg f￿fD& xqlwv ri wlph rq fklogfduh1 Wkh prphqwdu| xwlolw|
ixqfwlrq iru d pdoh ghshqgv xsrq klv pdulwdo vwdwxv1 D pduulhg pdoh*v prphqwdu|
xwlolw| ixqfwlrq uhdgv













zkhuh ? lv wkh dprxqw ri wlph kh vshqgv dw zrun1 Pdohv vshqg qr wlph rq qxuwxuh1
D vlqjoh pdoh ￿ hlwkhu qhyhu0pduulhg ru glyrufhg ￿ grhv qrw uhdol}h dq| xwlolw| iurp
fkloguhq1 Wkxv/ wkh plggoh whup lv gursshg1
Zhoiduh/ ￿E&￿= D vlqjoh ihpdoh lv holjleoh wr froohfw zhoiduh1 Li d vlqjoh zrpdq
grhv qrw zrun/ vkh uhfhlyhv d oxps0vxp sd|phqw ￿E&￿’/ ’￿ ￿f/ zklfk lv derxw 43
shufhqw ri dyhudjh lqfrph lq wkh prgho1 Wkhvh ehqh￿wv duh wd{hg dw d 83 shufhqw udwh
iru hyhu| groodu wkh zrpdq hduqv iurp pdunhw zrun1 Zhoiduh ehqh￿wv duh ￿qdqfhg e|
ohy|lqj oxps0vxp wd{hv/ ￿/ rq pduulhg frxsohv/ vlqjoh pdohv/ dqg wkrvh vlqjoh ihpdohv
zkr gr qrw froohfw ehqh￿wv1
Lqfrph= D pduulhg frxsoh*v oderu lqfrph lv %,n5?> diwhu wd{hv wkh| hduq %,n5?1
Olnhzlvh/ d vlqjoh prwkhu rq zhoiduh uhfhlyhv ￿E&￿nE ￿￿ f￿D￿%,1








zkhuh _ lv wkh wrwdo dprxqw ri jrrgv lqyhvwhg lq & fkloguhq dqg | lv wkh prwkhu*v wlph1
Zkhq d |rxqj jluo jurzv xs/ vkh gudzv d surgxfwlylw| ohyho/ %/ iurp d +glvfuhwl}hg,
orjqrupdo glvwulexwlrq zlwk phdq
￿D￿DEe32 n e3￿￿
f￿Dc +5,
6dqg vwdqgdug ghyldwlrq 31731 D |rxqj pdoh dovr gudzv klv surgxfwlylw| ohyho/ 5/
iurp d orjqrupdo glvwulexwlrq zlwk d vwdqgdug ghyldwlrq ri 31731 Wkh phdq lv djdlq
vshfl￿hg e| +5, exw zlwk wkh frqvwdqw 714: dgghg1 Zkhq rog/ d ihpdoh*v surgxfwlylw|
zloo pryh wr %￿/ zklfk lv orjqrupdoo| glvwulexwhg zlwk phdq 2￿2fd￿￿f￿f￿.fonf￿.f*?%
dqg vwdqgdug ghyldwlrq 318:1 D pdoh*v surgxfwlylw| hyroyhv wr 5￿ ￿ *? ￿E2￿DHd￿￿f ￿
f￿. f onf ￿.f*?5cf￿D.￿1
Frqvxpswlrq/ S= Wkhuh duh hfrqrplhv ri vfdoh lq krxvhkrog frqvxpswlrq1 Shu0
fdslwd frqvxpswlrq lq wkh krxvhkrog lv jlyhq e| S ’ E@nf￿e&￿3f￿DE+ ￿_￿￿￿/ zkhuh
@ lv wkh qxpehu ri dgxowv lq wkh krxvhkrog dqg + lv diwhu0wd{ lqfrph1 Wkh jrrgv
vshqw qxuwxulqj fkloguhq/ _/ frph rxw ri lqfrph1 Frqvxpswlrq lv olqhdu lq pdwfk
txdolw|/ ￿1 Wkhuhiruh/ iru d pduulhg frxsoh shu0fdslwd frqvxpswlrq lv jlyhq e| S ’
E2nf￿e&￿3f￿Dd%,n5?￿￿ ￿_o￿￿/ zkloh iru d vlqjoh ihpdoh uhfhlylqj zhoiduh lw zrxog
uhdg S ’ E￿ n f￿e&￿3f￿Dd￿E&￿nE ￿￿ f￿D￿%, ￿_o1
Pduuldjh dqg Glyrufh= Lpdjlqh wkdw d |rxqj ihpdoh ri w|sh % phhwv d |rxqj pdoh
ri w|sh 5 lq wkh pduuldjh pdunhw dqg wkdw wkhlu pdwfk lv txdolw| ￿1 Zloo wkh| pduu|
ru qrwB Pduuldjh uhtxluhv pxwxdo frqvhqw1 Vr/ hdfk sduw| pxvw suhihu pduulhg olih wr
vlqjoh olih1 Vxssrvh wkdw wkh h{shfwhg olihwlph xwlolw| ri vlqjoh olih iru wkh ihpdoh lv
C￿E%￿ zkloh wkh h{shfwhg olihwlph xwlolw| iurp pduuldjh lv ‘￿E%c5c￿￿1 Vkh zloo ghvluh
wr pduu| li ‘￿E%c5c￿￿ ￿ C￿E%￿/ dqg wr uhpdlq vlqjoh rwkhuzlvh1 Khu pdwh lv dovr
frpsdulqj wkh h{shfwhg olihwlph xwlolw| iurp pduuldjh/ M￿E%c5c￿￿/ zlwk wkh h{shfwhg
olihwlph xwlolw| iurp edfkhorukrrg/ ￿￿E5￿1 Vr/ iru d pduuldjh wr rffxu lw pxvw kdsshq
wkdw erwk ‘￿E%c5c￿￿ ￿ C￿E%￿ dqg M￿E%c5c￿￿ ￿ ￿￿E5￿1
Wkh ghflvlrq iru rog djhqwv lv dqdorjrxv1 Iru h{dpsoh/ vxssrvh wkdw wkh |rxqj
frxsoh deryh ghflghg wr jhw pduulhg dqg kdyh & fkloguhq1 Qh{w shulrg ohw klv w|sh
hyroyh wr 5￿/ khuv wr %￿/ dqg pdwfk txdolw| wudqvlw wr ￿￿1 Wkh ihpdoh zloo glyrufh
khu vsrxvh li khu kdsslqhvv iurp vlqjoh olih/ C2E%￿c&￿/ h{fhhgv wkh xwlolw| vkh zloo
uhdol}h iurp uhpdlqlqj pduulhg/ ‘2E%￿c5￿c￿￿c&￿1 D glyrufh zloo wudqvsluh li hlwkhu
‘2E%￿c5￿c￿￿c&￿ ￿C 2E%￿c&￿ ru M2E%￿c5￿c￿￿c&￿ ￿￿ 2E5￿c&￿1
\rxqj Zrphq rq Zhoiduh= Lw lv qrz hdv| wr vhh wkdw wkh h{shfwhg olihwlph xwlolw|
7iru d |rxqj vlqjoh zrpdq rq zhoiduh zloo eh jlyhq e|
C￿E%￿ ’ 4@ 
Scec_c,c|c&












vxemhfw wr S ’ d￿ n f￿e&o3f￿D 4@ i￿E&￿nE ￿￿ f￿D￿%, ￿ _c%, ￿ _ ￿ ￿j dqg +4,1 Khuh
U2E%￿c5￿c￿￿c&￿ ’￿li ‘2E%￿c5￿c￿￿c&￿ ￿ C2E%￿c&￿ dqg M2E%￿c5￿c￿￿c&￿ ￿ ￿2E5￿￿>l wl v
}hur rwkhuzlvh1 Wklv wdnhv lqwr dffrxqw wkdw dq| ixwxuh pduuldjh pxvw eh pxwxdoo|
djuhhdeoh1
Qdvk Edujdlqlqj= Wkh Qdvk Edujdlqlqj vroxwlrq lv lpsrvhg rq ghflvlrqv zlwklq d




























vxemhfw wr S ’ d2 nf￿e&o3f￿Dd%,n5?￿￿ ￿_o ￿￿ dqg +4,1 Wkh pd{lpl}hg ydoxh ri wkh
￿uvw whup lq eudfhv jlyhv ‘￿E%c5c￿￿/ zkloh wkh vhfrqg whup |lhogv M￿E%c5c￿￿1 Lq wkh
deryh sureohp C￿E%￿ dqg ￿￿E5￿ uhsuhvhqw wkh ihpdoh*v dqg pdoh*v wkuhdw srlqwv/ ru
wkh h{shfwhg glvfrxqwhg xwlolwlhv wkdw zrxog uhvxow iurp vlqjoh olih1
Htxloleulxp= Lq rughu wr frpsxwh d |rxqj vlqjoh ihpdoh*v ghflvlrq sureohp rqh
qhhgv wr nqrz wkh dydlodelolw| ri pdohv lq wkh ixwxuh1 Wkdw lv/ sureohp +6, ghshqgv
rq l2E5￿ wkurxjk wkh h{shfwdwlrqv rshudwru1 Wkh dydlodelolw| ri pdohv lq wkh ixwxuh/
krzhyhu/ ghshqgv xsrq wkh pduuldjh ghflvlrqv wkdw |rxqj djhqwv pdnh wrgd|1 Wklv
ghshqgv rq wkh vroxwlrq wr sureohpv vxfk dv +6, dqg +7,1 Khqfh/ frpsxwlqj wkh
prgho*v htxloleulxp lqyroyhv vroylqj d ￿{hg0srlqw sureohp1
8LL1 Wkh Ehqfkpdun Vwhdg| Vwdwh
Pduuldjh/ Glyrufh/ dqg Rxw0ri0Zhgorfn Eluwkv= Wkh vwhdg| vwdwh iru wkh deryh
prgho glvsod|v vhyhudo lqwhuhvwlqj ihdwxuhv1 Dw dq| srlqw lq wlph ;8 shufhqw ri wkh
dgxow srsxodfh lv pduulhg1 Iliwhhq shufhqw ri |rxqj zrphq duhq*w pduulhg/ zkloh
urxjko| < shufhqw ri rog zrphq glyrufh dqg 8 shufhqw qhyhu pduu|1 Hljkw|0irxu
shufhqw ri wkhvh |rxqj vlqjoh zrphq duh rq zhoiduh/ dqg |rxqj zhoiduh prwkhuv kdyh
dq dyhudjh ri 61< nlgv/ dv rssrvhg wr 41; iru pduulhg rqhv1 Wkh ryhudoo dqqxdo udwh ri
jurzwk iru wkh srsxodwlrq lv 3146 shufhqw1
Zhoiduh Ghshqghqfh= Lq wkh X1V1 gdwd d jluo zkr juhz xs zlwk d prwkhu rq
zhoiduh kdv derxw d 8; shufhqw fkdqfh ri olylqj rq zhoiduh zkhq vkh jurzv xs1 Wklv
frpsduhv zlwk 5: shufhqw iru d jluo zkr juhz xs lq d idplo| wkdw qhyhu uhfhlyhg zhoiduh1
Qrz wxuq wr wkh prgho1 D zhoiduh prwkhu*v lqfrph lv pxfk ohvv wkdq wkdw hduqhg
e| d pduulhg frxsoh1 Rq dyhudjh khu lqfrph lv rqo| :18 shufhqw ri wkdw hqmr|hg e| d
pduulhg frxsoh1 Qrw vxusulvlqjo|/ wkh ohyho ri kxpdq fdslwdo lqyhvwphqw lq d fklog e|
d zhoiduh prwkhu lv frqvlghudeo| vpdoohu wkdq iru d pduulhg frxsoh/ derxw :8 shufhqw
ohvv1 Wklv rffxuv ehfdxvh d zhoiduh prwkhu kdv erwk ohvv lqfrph dqg pruh fkloguhq wr
vsuhdg khu wlph dqg prqh| ryhu1 Wklv ohdgv wr zhoiduh ghshqghqfh dfurvv jhqhudwlrqv1
Vlqfh d zhoiduh prwkhu lqyhvwv uhodwlyho| olwwoh lq khu gdxjkwhu/ zkhq wkh odwwhu jurzv
xs vkh lv ohvv olnho| wr pduu| wkdq d jluo iurp d wzr0sduhqw krph dqg wkhuhiruh pruh
olnho| wr olyh rq zhoiduh1
Wkh vlwxdwlrq lv looxvwudwhg lq Iljxuh 5/ zklfk xvhv gdwd jhqhudwhg e| wkh prgho1
Wkh grzqzdug vorslqj fxuyh sorwv wkh uhodwlrqvkls ehwzhhq sduhqwdo lqyhvwphqw lq
d gdxjkwhu/ ru e3￿ n e32/ dqg wkh suredelolw| wkdw vkh zloo uhfhlyh zhoiduh vrphwlph
lq khu olih1 Wkh xszdug vorslqj fxuyh vkrzv krz sduhqwdo lqyhvwphqw lq d gdxjkwhu
ghshqgv srvlwlyho| rq wkh idplo|*v olihwlph lqfrph ￿ wkh uhodwlrqvkls lv lqyhuwhg rq wkh
gldjudp1 Wkxv/ d idplo| zlwk olihwlph lqfrph +￿ lqyhvwv e￿ lq wkhlu gdxjkwhu/ zkr kdv
wkh suredelolw| R￿ ri uhfhlylqj zhoiduh vrphwlph1 Wkh suredelolw| ri uhfhlylqj zhoiduh
vrphwlph ghfuhdvhv zlwk olihwlph idplo| lqfrph1 Wkh sdwwhuq ri zhoiduh ghshqghqfh
9wkdw hphujhv lv sruwud|hg lq Wdeoh 41 D jluo zkr jurzv xs zlwk d prwkhu wkdw qhyhu
uhfhlyhg zhoiduh +￿ ￿ $￿ ￿, kdv rqo| dq 45 shufhqw fkdqfh ri olylqj rq zhoiduh
khuvhoi1 Frqwudvw wklv zlwk wkh jluo wkdw olyhg lq d idplo| wkdw zdv dozd|v rq zhoiduh
+￿ $ ￿,1 Wkh rggv ri khu uhfhlylqj zhoiduh duh 7; shufhqw1
LLL1 Zhoiduh H{shulphqwv
Wkh Qr0Zhoiduh Zruog= Wkh duwl￿fldo hfrqrp| zlwkrxw zhoiduh orrnv txlwh gli0
ihuhqw wr rqh zlwk zhoiduh1 Wr ehjlq zlwk/ wkh iudfwlrq ri srsxodwlrq wkdw lw lv pduulhg
ulvhv iurp 31;8 wr 31<61 Wklv rffxuv iru wzr uhdvrqv1 Iluvw/ wkh ydoxh ri vlqjoh olih idoov
iru d ihpdoh1 Vhfrqg/ wzr0sduhqw idplolhv lqyhvw pruh lq wkhlu fkloguhq wkdq gr vlqjoh
prwkhuv1 Dv ohvv fkloguhq vwduw wr jhw udlvhg lq vlqjoh0sduhqw krphv/ wkh txdolw| ri
fkloguhq/ dqg khqfh wkh pdwlqj srro/ ehjlqv wr ulvh1 Vlqfh pduulhg frxsohv kdyh ihzhu
fkloguhq rq dyhudjh/ wkh srsxodwlrq*v dqqxdol}hg jurzwk udwh gursv wr 0418 shufhqw1
Odvw/ wkh dyhudjh ohyho ri lqfrph ulvhv e| 57 shufhqw1
Wkh h￿hfwv ri holplqdwlqj zhoiduh wdnh wlph wr rffxu1 Iljxuh 6 sorwv wkh prgho*v
wudqvlwlrqdo g|qdplfv1 +D shulrg lv 43 |hduv1, Lq wkh vkruw uxq zrphq kdyh orzhu
dyhudjh h{shfwhg xwlolw|1 Wkh lqlwldo jhqhudwlrq ri |rxqj zrphq duh zloolqj wr jlyh
xs 518 shufhqw ri wkhlu frqvxpswlrq +wkh frpshqvdwlqj yduldwlrq, lq rughu wr uhwxuq
wr wkh rog zhoiduh v|vwhp ￿ vhh wkh wklug sdqho1 Lw wdnhv derxw :3 |hduv ehiruh wkh| duh
ehwwhu r￿ rq dyhudjh1 Wkh irxuwk sdqho sorwv wkh hyroxwlrq ri wkh xwlolw| glvwulexwlrq
iru ihpdohv1 Zkloh rq dyhudjh zrphq duh ehwwhu r￿ lq wkh qhz vwhdg| vwdwh/ wkhuh
lv d vljql￿fdqw qxpehu +derxw 58 shufhqw, wkdw duh zruvh r￿ ￿ wkh xqsurgxfwlyh/
xqpduulhg1 Wkhuh lv vkruw0uxq sdlq lq wkh vhqvh wkdw wkh ehqfkpdun hfrqrp|*v xwlolw|
glvwulexwlrq vwrfkdvwlfdoo| grplqdwhv wkh rqh wkdw rffxuv diwhu whq |hduv ￿ wkdw lv/
wkhuh duh pruh |rxqj zrphq dw orz h{shfwhg xwlolw| ohyhov diwhu 43 |hduv wkdq lq
wkh ehqfkpdun hfrqrp|1 Odvw/ wkh qxpehu ri orz0w|sh zrphq ghfolqhv vorzo| ￿ wkh
vhfrqg sdqho ￿ ehfdxvh lqyhvwphqw lq fkloguhq judgxdoo| hgjhv xs1
D Zrun0Uhtxluhphqw Zruog= Uljkw ru zurqj/ wkhuh lv d zlghvsuhdg ihholqj
:wkdw zhoiduh surprwhv lqgrohqfh1 Lq wkh prgho sduw ri wkh oxuh ri zhoiduh lv wkh h{wud
ohlvxuh wkdw d zrphq fdq hqmr|1 Derxw 9< shufhqw ri d zhoiduh prwkhu*v wlph lv ohlvxuh/
frpsduhg zlwk 6< shufhqw iru d vlqjoh prwkhu qrw rq zhoiduh1 Wr frpedw wkh lpdjh
ri wkh vorwkixo zhoiduh prwkhu/ lpdjlqh wkdw wkh jryhuqphqw uhtxluhv hdfk uhflslhqw
wr vshqg derxw 8 shufhqw ri khu wlph lq vrph nlqg ri zrun ￿ dvvxphg iru frqyhqlhqfh
wr eh xqsurgxfwlyh1 Wkh zrun uhtxluhphqw kdv wzr h￿hfwv1 Iluvw/ lw pd| lqgxfh vrph
zrphq wr suhihu pduulhg/ wr vlqjoh/ olih1 Vhfrqg/ lw pd| shuvxdgh vrph vlqjoh zrphq
wkdw zrunlqj lv ehwwhu wkdq zhoiduh1 Lq wkh qhz vwhdg| vwdwh wkh sursruwlrq ri wkh
srsxodwlrq wkdw lv pduulhg ulvhv iurp 31;8 wr 31;:1 Wkh iudfwlrq ri vlqjoh zrphq rq
zhoiduh gursv iurp 31;7 wr 31:81 Uhfdoo wkdw zhoiduh prwkhuv lqyhvw wkh ohdvw lq d
fklog1 Khqfh wkh txdolw| ri wkh pdwlqj srro ulvhv dv wkh qxpehu ri zrphq rq zhoiduh
idoov1 Wklv zrunv wr surprwh pduuldjh lq wkh orqj uxq1 Vlqfh zhoiduh prwkhuv kdyh wkh
prvw nlgv/ wkh jurzwk udwh iru srsxodwlrq gursv e| 3174 shufhqwdjh srlqwv1 Dyhudjh
lqfrph ulvhv e| 9 shufhqw1
D Shu0Fklog Sd|phqw Zruog= Wkh sxusrvh ri zhoiduh lv wr hdvh wkh soljkw ri
fkloguhq olylqj lq vlqjoh0sduhqw idplolhv1 Jlyhq wklv/ lw pd| vhhp orjlfdo wr pdnh
zhoiduh sd|phqwv d ixqfwlrq ri wkh qxpehu ri ghshqghqw fkloguhq lq wkh krxvhkrog1
Wr wklv hqg/ ohw ￿E&￿’f ￿2D/&1 Zlwk wklv vshfl￿fdwlrq/ d prwkhu zlwk irxu fkloguhq
uhfhlyhv wkh vdph zhoiduh sd|phqw dv lq wkh ehqfkpdun hfrqrp|1 Wkh srolf| kdv wzr
h￿hfwv1 Iluvw/ d |rxqj zhoiduh prwkhu zrxog olnh wr kdyh pruh fkloguhq/ 8 dv frpsduhg
zlwk 7 lq wkh ehqfkpdun hfrqrp|1 Vhfrqg/ lw udlvhv wkh ydoxh ri vlqjoh olih/ frpsduhg
zlwk pduulhg olih1 Wkhvh wzr h￿hfwv rshudwh wr lqfuhdvh wkh iudfwlrq ri fkloguhq zkr
duh olylqj zlwk d zhoiduh prwkhu iurp 3154 wr 31641 Vlqfh vlqjoh prwkhuv lqyhvw wkh
ohdvw lq wkhlu fkloguhq/ wklv orzhuv wkh orqj0uxq txdolw| ri wkh pdwlqj srro1 Wkh uhvxow
lv wkdw wkh iudfwlrq ri srsxodwlrq wkdw lv pduulhg idoov e| 9 shufhqwdjh srlqwv1 Wkh
dqqxdo srsxodwlrq jurzwk udwh mxpsv xs wr 41< shufhqw1 Dyhudjh lqfrph gursv e| 4;
shufhqw1
D Wlph Olplw Zruog= D idplo| fxuuhqwo| olylqj rq zhoiduh lq wkh Xqlwhg Vwdwhv
frxog h{shfw wklv vlwxdwlrq wr hqgxuh +lqfoxglqj uhshdw vshoov, iru d wrwdo ri 46 |hduv/
;dw ohdvw ehiruh wkh 4<<9 zhoiduh0uhirup ohjlvodwlrq1 Vrph ylhz wklv dv zhoiduh dexvh1
Dq lghd wr suhyhqw lw lv wkh lpsrvlwlrq ri wlph olplwv1 Wr lpsohphqw wklv qrwlrq lq wkh
prgho/ dvvxph wkdw d zrphq fdq rqo| froohfw zhoiduh iru rqh shulrg1 Reylrxvo|/ wklv
vkrxog zrun wr pdnh pduulhg olih pruh dwwudfwlyh iru |rxqj zrphq/ dqg vlqjoh olih ohvv
vr1 Djdlq/ dq|wklqj wkdw udlvhv wkh qxpehu ri pduuldjhv lq htxloleulxp lv ehqh￿fldo iru
fkloguhq vlqfh wzr0sduhqw idplolhv whqg wr lqyhvw pruh shu fklog1 Fkloguhq zkr jurz
xs lq d wzr0sduhqw idplo| whqg wr pdnh ehwwhu pdwhv rq wkh pduuldjh pdunhw1 Lq wkh
qhz vwhdg| vwdwh/ wkh sursruwlrq ri fkloguhq olylqj zlwk d zhoiduh prwkhu idoov e| 9
shufhqwdjh srlqwv1 Wkh qxpehu ri pduuldjhv lqfuhdvhv e| 413 shufhqwdjh srlqwv1 Wkh
srsxodwlrq*v jurzwk udwh ghfuhdvhv e| 317: shufhqwdjh srlqwv/ vlqfh pduulhg ihpdohv
kdyh ohvv fkloguhq/ dqg dyhudjh lqfrph ulvhv e| 71: shufhqw1
<LY1 Uhihuhqfhv
Juhhqzrrg/ Mhuhp|> Jxqhu/ Qh}lk dqg Nqrzohv/ Mrkq D1 ￿Pruh rq Pduuldjh/
Ihuwlolw| dqg wkh Glvwulexwlrq ri Lqfrph1￿ Plphr/ Ghsduwphqw ri Hfrqrplfv/ Xql0
yhuvlw| ri Urfkhvwhu/ 4<<<1
PfHour|/ Pdumrulh E1 ￿Wkh Srolf| Lpsolfdwlrqv ri Idplo| Edujdlqlqj/ dqg Pdu0
uldjh Pdunhwv1￿ Lq Odzuhqfh Kdggdg/ Mrkq Krgglqrww dqg Kdurog Doghupdq/ hgv1/
Lqwudkrxvhkrog Uhvrxufh Doorfdwlrqv lq Ghyhorslqj Frxqwulhv= Prghov/ Phwkrgv dqg
Srolflhv1 Edowlpruh/ PG= Wkh Mrkqv Krsnlqv Xqlyhuvlw| Suhvv/ 4<<:/ ss1 860:71
43Irrwqrwhv
: D!oldwlrqv= Ghsduwphqw ri Hfrqrplfv/ Xqlyhuvlw| ri Urfkhvwhu/ Urfkhvwhu/
Q\ 4795:> Ghsduwphqw ri Hfrqrplfv/ Wkh Shqqv|oydqld Vwdwh Xqlyhuvlw|/ Xqlyhuvlw|
Sdun/ SD 49;35> Ghsduwphqw ri Hfrqrplfv/ Xqlyhuvlw| ri Shqqv|oydqld/ Sklodghoskld/
SD 4<4371
41 Wkh vwdwlvwlfv txrwhg khuh kdyh ehhq froohfwhg iurp wkh sxeolfdwlrqv ri ydulrxv
X1V1 jryhuqphqw djhqflhv= X1V1 Exuhdx ri wkh Fhqvxv/ X1V1 Ghsduwphqw ri Khdowk
dqg Kxpdq Vhuylfhv/ X1V1 Krxvh ri Uhsuhvhqwdwlyhv/ dqg wkh X1V1 Vrfldo Vhfxulw|
Dgplqlvwudwlrq1
51 Qr zrun lv grqh lq lvrodwlrq1 D glvfxvvlrq ri vrph ri wkh prgho*v dqfhvwruv
lv frqwdlqhg lq Mhuhp| Juhhqzrrg/ Qh}lk Jxqhu dqg Mrkq D1 Nqrzohv +4<<<,/ zklfk
dovr surylghv pruh ghwdlo rq wkh prgho1
61 Iru d glvfxvvlrq derxw Qdvk Edujdlqlqj dssolhg wr wkh krxvhkrog ghflvlrq
pdnlqj/ vhh Pdumrulh E1 PfHour| +4<<:,1
44WDEOH 4= ZHOIDUH GHSHQGHQFH ￿ PRGHO
Dgxow Klvwru| ￿ ￿ $￿ ￿ ￿ ￿ $ ￿ ￿ $￿ ￿ ￿ $ ￿
Fklogkrrg Klvwru|
￿ ￿ $￿ ￿ 31;; 3136 3137 3138
￿ ￿ $ ￿ 31:< 3139 3138 3143
￿ $￿ ￿ 31:: 313: 3139 3143
￿ $ ￿ 3195 3147 313: 314;






















































Iljxuh 4= Idplo| Vwuxfwxuh





























































Iljxuh 5= Zhoiduh Ghshqghqf| dqg Idplo| Lqfrph ￿ Prgho





























n Income Distribution --- Lowest Three Types












. Welfare --- Females
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Iljxuh 6= Wudqvlwlrqdo G|qdplfv
47